Marine geological maps of the Campania region have been constructed both to 1:25.000 and to a 1:10.000 scales in the frame of research projects financed by the Italian National Geological Survey, focusing, in particular, on the Gulf of Naples (Southern Tyrrhenian sea), a complex volcanic area where volcanic and sedimentary processes strongly interacted during the Late Quaternary and on the Cilento Promontory offshore. In this paper the examples of the geological sheets n. 464 "Isola di Ischia" and n. 502 "Agropoli" have been studied. The integration of the geological maps with the seismo-stratigraphic setting of the study areas has also been performed based on the realization of interpreted seismic profiles, providing interesting data on the geological setting of the subsurface. The coastal geological sedimentation has been studied in detail in the Ischia and Agropoli offshore. The mapped geological units are represented by: i) the rocky units of the acoustic basement (volcanic and/or sedimentary), ii) the deposits of the littoral environment, including the deposits of submerged beach and the deposits of toe of coastal cliff, iii) the deposits of the inner shelf environment, including the inner shelf deposits and the bioclastic deposits, iv) the deposits of the outer shelf environment, including the clastic deposits and the bioclastic deposits, v) the Lowstand System Tract, vi) the Pleistocene relict marine units, vii) different volcanic units, Pleistocene in age. The seismo-stratigraphic data, coupled with the sedimentological and environmental data provided by the geological maps, allow to give new insights on the geologic evolution of this area during the Late Quaternary.
Introduction
One main aim of this paper is to discuss selected examples of marine geological maps of the Campania offshore (Southern Tyrrhenian sea, Italy) both to 1:25.000 and to 1:10.000 scales, focusing on selected examples in the geological sheets n. 464 "Isola di Ischia" and n. 502 "Agropoli". These geological maps have been produced during two research projects aimed at the geological mapping of the Campania region, carried out at the Geomare Sud CNR research institute of Naples, Italy, now Institute of Marine and Coastal Environment (IAMC) of Naples (National Research Council of Italy). Firstly, a research program on Naples and Salerno Gulfs has been carried out, aimed at constructing, from 1998 to 2000, geological and thematic maps of selected coastal and marine areas at the 1:25.000 scale. In this context, marine geological maps pertaining to the geological sheets n. 465 "Isola di Procida", n. 466 "Sorrento" and n. 467 "Salerno" have been constructed and are published in the ISPRA (National Geological Survey of Italy) website. The survey activities have included the use of cartographic software (Global Mapper) aimed at carrying sections, representing integrant elements of the geological maps has been realized.
The second research project on the marine geological survey of the Campania region to a 1:10.000 scale was promoted and financed by the Region Campania. The sea bottoms surrounding the coast may be considered as the natural geologic and morphologic prosecution of the emerged coastal belt. In this framework they show morpho-structural and lithologic analogies with the surrounding coastal sectors. The geological reconstruction of the evolution of the submerged sectors represents an important ring of junction with the geological history of the sectors of the coastal belt now emerged and an adjoining element with the deeper marine sectors.
The flooding of significant parts of the Italian coasts gave rise during the Post-Glacial, perhaps only in some areas, for instance in the Campania region, with repeated phases of subaerial exposure, which have been controlled by tectonic and volcanic processes. A comparative reading of these three sectors (emerged coastal belt, submerged coastal belt and marine coastal belt) has shown the more recent stages relative to the sea level rises and the significant role of the Quaternary tectonics involving the Southern Apennines (Cello and Mazzoli, 1998; Critelli, 1999 The geological survey of the Campania offshore at the 1:10.000 scale is not a cartographic product derived from the national cartography (the first research project), but is the basic geologic map, where the whole geologic and geomorphological data recorded at both the 1:10.000 and 1:5000 scales have been reported. These data, opportunely generalized, have been plotted in the national geological maps at the 1:50.000 scale.
In the geological maps this change in scale has imposed a revision of the methods of data acquisition and cartographic criteria to use for the geological survey to a detailed scale of cartographic representation of the geological structures and Quaternary deposits. It has also created an opportunity of both an interchange of the obtained information and of active participation to the construction and to the phases of elaboration of the national cartography. 
Materials and Methods
The geological maps of the Campania region to the scale 1:10.000 have been realized through detailed bathymetric bases. Regarding the coastline, the coastline of the region Campania has been digitized based on the most recent aerial photographs (Volo 2004). The acquisition surveys of the bathymetric data have been realized using the GPS differential system. The maps have been geo-referenced using the datum WGS84, while the used projection was the Universal Transverse Mercator. While the distance between the isobaths is of 1 m, their representation in the maps is every 5 m.
The criteria for the realization of the geological maps are quite different for the submerged coastal be, hlt from 0 to 30 m of water depth and for the continental shelf /upper slope from 30 m to 200 m of water depth. These criteria are herein described in the two bathymetric and morpho-depositional domains.
Submerged coastal belt from 0 to 30 m of water depth
For the sea bottoms having depths lower than 5 m the interpretation of the geophysical data has been carried out using high resolution bathymetric data recorded through the Multibeam Reson SeaBat 8125, 455 kHz, elaborated in a morpho-bathymetric key and in a backscattering photomosaic (Side option). The geological mapping of wide areas has been supported by ecographic data to a lateral scanning Sidescan Sonar Edgetech DF1000 and Klein2000 (100-500 kHz). The interpretative hypotheses on the morpho-structural setting have been supported by high resolution single-channel Sparker data.
During a next working phase the dives have been planned based on the preliminary observation of the geophysical data following three main objectives, the first one consisting of the calibration of the interpretative keys, the second one represented by the acquisition of direct data (structural, stratigraphic and sedimentologic) and the third one composed of the sampling of the loose sediments and the rocky sea bottom.
The criteria for the construction of the keys for the 1:10.000 geological maps have included the lithostratigraphic units, the Quaternary deposits, the symbols, the archeological structures and the main biological associations. One of the most important lithostratigraphic units was represented by the Cretaceous limestones with Radiolitids, cropping out in the Sorrento Peninsula. The peri-coastal sea bottoms may be considered as the natural geologic and geomorphologic prosecution of the emerged coastal belt.
Continental shelf /upper slope from 30 m to 200 m of water depth
The acquisition of the geophysical and geological data has been carried out with enough detail to ensure an accuracy compatible with the adopted survey scale. These data are morpho-acoustic, morpho-bathymetric and geologic (box-corers, cores and dredges). The elaboration of the data has allowed, during a first work phase, the cartographic restitution of the bathymetric data collected by the Multibeam echosounder as bathymetric maps with isobaths and shaded relief maps for the geologic interpretation of the main morpho-structural lineaments. During a next work phase grain-size analyses have been carried out on previously sampled sediments at the sea bottom, classified according to Folk (1954) . and for the comparison of the facies, inner geometry and of the deposits, which have recorded the sea level rise in a different way along the continental margins.
Results
The characterization of the sea bottom sediments in relationships to the sedimentary structures and to the grain-size of the deposits has allowed to map the different lithologic associations occurring in the sedimentary environments from the littoral to the inner shelf, which have been resumed in 
3.1Geological map n. 464 Isola d'Ischia
The example of the geological map of the Island of Ischia is herein discussed (Sbrana et al., 2011) . 
Geological map n. 502 Agropoli
Significant results have been obtained regarding the geological mapping of the Agropoli continental shelf, located in the Northern Cilento Promontory (geological map n. 502 "Agropoli"). Its morpho-bathymetric setting has been outlined through the construction of four geological maps. One of them is herein shown (Figure 4) . The map has Toe of coastal cliff deposits Gravels, sandy gravels and coarse-grained sands, with rounded to sub-rounded pebbles in a middle-to-fine-grained sandy matrix.
Coarse-to-middle-grained sands, from rounded to sub-rounded, with gravels, pebbles and blocks.
Siliciclastic heterometric blocks, from metric to decametric and siliciclastic heterometric gravels, from centimetric to metric. Table 3 . Depositional environments and corresponding deposits in the Agropoli offshore (Cilento Promontory, Campania).
The Cenozoic substratum is composed of Cenozoic siliciclastic rocks, genetically related to the Cilento Flysch.
This unit mainly crops out in the inner continental shelf, particularly offshore the Licosa Cape morpho-structural high and is terraced at its top by polycyclic erosional surfaces and covered by wide beds of marine Phanerogams.
The littoral environment is characterized by the submerged beach deposits, including gravels, sandy gravels and coarse-grained sands, with rounded to sub-rounded pebbles in a middle-to-fine-grained sandy matrix, coarse to middle-grained sands, from rounded to sub-rounded, with gravels, pebbles and blocks. Moreover, the toe of coastal cliff deposits, composed of siliciclastic heterometric blocks, occur. The coastal cliffs are incised in the arenaceous-silty successions of the Cilento Flysch (Bonardi et al., 1992) .
The inner shelf environment is distinguished from inner shelf deposits and bioclastic deposits. The first ones are composed of coarse-grained litho-bioclastic sands, middle-to-fine-grained litho-bioclastic sands and fine-grained pelitic sands. The second ones are composed of heterometric gravels, gravel sands and bioclastic sands in a pelitic matrix.
The outer shelf environment is characterized by clastic deposits and bioclastic deposits. The first ones are composed of middle-fine-grained sands located at the top of wide outcrops of Cenozoic substratum, pelites and sandy pelites. The second ones are composed of bioclastic calcareous sands in a pelitic matrix, organized as sedimentary drapes located at the top of outcrops of Cenozoic acoustic basement.
The lowstand system tract (LST) is characterized by coarse-grained organogenic sands, grading upwards into the middle-grained sands and the pelitic drapes. It is represented by the relict littoral deposits, organized as coastal wedges overlying the shelf margin progradations. Moreover, they represent parts of submerged beaches related to the sea level lowstand and related to the isotopic stage 2.
In conclusion, the Pleistocene relict marine units are represented by coarse-to-fine-grained marine deposits, probably composed of well-sorted sands and gravels with bioclastic sands and by medium-fine-grained sands, with a pelitic cover having a different thickness, but less than 2 m. These units have been mapped in the north-western and south-eastern sectors of the continental shelf and have been interpreted as the remnants of older beach systems, which are genetically related to the isotopic stages 4 and 3.
Description of the seismic units in the Agropoli offshore
Six seismo-stratigraphic units have been recognized on seismic profiles and are herein described (Units 3, 4, 5 and 6; Figure 5 ). They are separated by significant seismic reflectors, corresponding to regional unconformities and/or correlative conformities (C; D; E; Figure 5 ). These seismo-stratigraphic units are underlain by an acoustically-transparent seismic unit, representing the acoustic basement (S unit; Figure 5 ). 
Discussion and conclusion

Ischia geological map
The geological evolution of the Ischia volcanic complex has been reconstructed based on recently acquired submarine seismic reflection data coupled with geological maps. The Ischia offshoreis characterized by alkali-potassic volcanic rocks(trachytes, latites and alkali-basalts) erupted from avolcanic complex whose activity lasted the last 55ky A sketch table has been constructed in order to show the seismic facies and the corresponding geologic interpretation studied in this paper. ( Figure 6 ). The unit 5 has been interpreted as the fifth seismo-stratigraphic unit of the Cilento continental shelf, probably composed of sands, whose seismic facies has been strongly influenced by the occurrence of gas. A local occurrence of this seismic unit has been detected. Due to its stratigraphic location the unit should represent the upper part of the transgressive system tract (TST) of the Late Quaternary depositional sequence (Figure 6 ).
Agropoli geological map 4.2.2 Geological interpretation of the seismic units
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The unit 4 has been interpreted as the filling of wide palaeo-channels occurring in correspondence with the underlying unconformity. Its stratigraphic location suggests that it represents the basal part of the transgressive system tract (TST) of the Late Quaternary depositional sequence (Figure 6 ).
The unit 3 occurs as palaeo-structural highs, highly affected by shallow gas (Figure 6 ). It represents the third seismo-stratigraphic unit of the Cilento continental shelf, probably represented by conglomerates derived from the erosion of the underlying Cilento Flysch (S unit).
The S acoustic basement is depicted from an acoustically deaf body, characterized by a strong echo in correspondence to the surface of separation (Figure 6 ). Inclined reflectors laterally occur.
The acoustic basement underlying the Quaternary seismo-stratigraphic unit has been interpreted as genetically related with the Cilento Flysch. It widely crops out at the sea bottom and in the subbottom in areas surrounding the Cilento Promontory. The outcrops of the acoustic basement result wider than that ones previously mentioned in the Cilento area (Coppa et al., 1988; Ferraro et al., 1997) .
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